M
ultiple sclerosis affects about 85 000 people in the United Kingdom and is the most common cause of neurological disability in young adults. The National Institute of Clinical Excellence (NICE) has recently published management guidelines that highlight the need to improve standards of care offered to people with this condition. 1 Health and social care professionals in both primary and secondary care should be informed of the current evidence based practice to optimise their management of people with multiple sclerosis. People with multiple sclerosis must participate fully in decisions on their care. 2 This review covers both the diagnosis of multiple sclerosis and the management of acute relapses and begins with a brief overview of the condition.
OVERVIEW OF MULTIPLE SCLEROSIS
Multiple sclerosis is characterised by inflammatory, demyelinating lesions scattered throughout the central nervous system (CNS) that occur at different sites and at different times. The exact pathophysiology of multiple sclerosis is not clear but it seems to be autoimmune in nature. The wide distribution of lesions results in a variety of clinical features such as loss of sensation, muscle weakness, visual loss, incoordination, cognitive impairment, fatigue, pain, and bladder and bowel disturbance. The course of multiple sclerosis is unpredictable resulting in a changing pattern of need over time. It has comparatively little effect on life expectancy and therefore usually has to be managed for many decades. 3 Multiple sclerosis typically presents between 20 and 40 years of age. Women are more susceptible than men by a factor that approaches 2:1. Race and geography also affect susceptibility to the disease. 4 As a general rule, although with clear exceptions, the risk of multiple sclerosis increases with increased distance from the equator. Migration studies have also suggested that environmental factors in childhood may have an aetiological role. 5 
TYPES OF MULTIPLE SCLEROSIS
The natural course of multiple sclerosis is extremely variable with symptoms that may appear, disappear, reappear, or gradually worsen over time. Despite this variability it is possible to recognise broad categories of disease and to classify people according to the course of their disease. 6 Relapsing remitting multiple sclerosis (RRMS) This is the most common type of multiple sclerosis; about 85% of people present with this pattern. RRMS presents with acute or sub-acute onset of neurological symptoms, from which people may recover either completely or partially. Further relapses may then occur at irregular intervals. If recovery from relapses is incomplete people may accrue neurological deficit and disability. A recent study has highlighted the effect of relapses on development of residual deficit; a measurable and sustained increase in disability was seen in up to 42% of patients at follow up after a relapse. 7 Secondary progressive multiple sclerosis (SPMS) Over time RRMS may convert to a disease pattern of gradual progression with accumulating irreversible neurological deficit and disability (SPMS). The proportion of people developing progressive disease increases with length of follow up. In a Canadian study 41% of people with RRMS entered the secondary progressive phase within 6-10 years of disease onset increasing to 58% between 11 and 15 years after onset. 8 People with SPMS may continue to have superimposed relapses.
Primary progressive multiple sclerosis (PPMS)
PPMS is characterised by progressive disease from onset, with a gradual accumulation of neurological deficit or disability, without relapse or remission and accounts for about 10%-15% of multiple sclerosis. The average age of onset, about 40 years, is later than in RRMS and comparatively more men are affected resulting in an equal male: female ratio. 9 The age of onset and rate of progression is similar to the progressive phase of SPMS. 10 Progressive relapsing multiple sclerosis (PRMS) PRMS is defined as progressive disease from onset with superimposed relapses. The progressive disease is predominant and PRMS is considered to be largely similar to PPMS. 11 12 About 10%-15% of people with PPMS will have superimposed relapses.
DISEASE ACTIVITY
The activity of disease in multiple sclerosis is also extremely variable ranging from clinically asymptomatic, with only pathological evidence of disease detected incidentally at postmortem examination, to an aggressive course with rapidly accumulating disability. An aggressive or malignant disease course may result from frequent relapses with little or no neurological recovery or from rapid disease progression. Benign multiple sclerosis refers to a disease course with minimal or no disability many years after disease onset. The proportion of people with benign disease is a minority and decreases with length of follow up. For example, in an Irish study 42% of people had benign disease after 10 years but this had decreased to 34% after 15 years. 13 Although it is recognised that longstanding benign disease can become more aggressive and lead on to severe disability, 8 the longer the duration of multiple sclerosis and the lower the disability, the more likely a person is to remain stable. 14 
DIAGNOSIS OF MULTIPLE SCLEROSIS

Diagnostic criteria
Multiple sclerosis remains a clinical diagnosis requiring appropriate expertise to confirm evidence of CNS lesions disseminated in time and space and to exclude other diseases that may give a similar picture. Diagnostic criteria have been developed to improve the certainty of diagnosis. In 1965 Schumacher et al deemed six criteria to be essential in diagnosing multiple sclerosis (box 1). 15 According to the number of criteria satisfied, the diagnosis was classified as clinically definite, probable, or possible multiple sclerosis. Forty years later the clinical principles of these criteria remain valid although modifications have been recommended reflecting the development of diagnostic investigations. In 1983 Poser et al modified the criteria to incorporate paraclinical and laboratory evidence and to extend the age of onset to 59 years. 16 These criteria classified multiple sclerosis as clinically or laboratory supported definite/probable based on clinical and paraclinical evidence of disseminated lesions and oligoclonal bands in the cerebrospinal fluid (CSF).
The diagnostic criteria have been further revised by McDonald et al in 2001. 17 These criteria still place an emphasis on dissemination of lesions in time and space and incorporate both clinical and paraclinical evidence, notably magnetic resonance imaging (MRI), which is recognised as the most sensitive and specific paraclincal test. MRI criteria have been defined for both dissemination in space and time. Diagnostic criteria have been recommended for different clinical presentations (box 2). If the criteria are fulfilled, the diagnosis is ''multiple sclerosis''; if the criteria are not completely fulfilled, the diagnosis is ''possible multiple sclerosis''; if the criteria are fully explored and not fulfilled, the diagnosis is ''not multiple sclerosis''. The terms clinically and laboratory supported definite/probable multiple sclerosis are no longer recommended.
MRI is the investigation of choice but visual evoked potential studies may also provide diagnostic support. Examination of CSF is only required if there is clinical uncertainty. If there are atypical clinical features further investigations may be required to exclude other diseases.
DIFFICULT DIAGNOSTIC GROUPS
Diagnosis may be straightforward when a person presents having had two discrete neurological episodes suggestive of multiple sclerosis disseminated in space and time with objective evidence on examination. However, people may present in a number of ways that cause difficulty in diagnosis. Some examples are now discussed.
Monosymptomatic presentation
It is common for people to present after their first episode of neurological symptoms, such as an optic neuritis or a sensory cord episode, with no clinical evidence of dissemination. The revised diagnostic criteria have included criteria for such monosymptomatic presentations. Dissemination in space may often be evident on MRI at initial presentation but dissemination in time cannot be proved if MRI is performed within three months of presentation. It is suggested that evidence for dissemination in time may be provided if criteria are fulfilled on delayed or serial MRI. However, if the MRI at presentation shows multiple typical lesions, a more pragmatic approach is to discuss with the person that the clinical and investigation findings are in keeping with possible multiple sclerosis and if there is a second clinical episode the diagnosis of multiple sclerosis will be confirmed.
Thorough history taking is also important in this situation. During the diagnostic stage it is not unusual for people to recall having had mild neurological symptoms in the past. Such episodes may have not been reported previously as they have recovered quickly or were deemed too trivial to report to a doctor. The significance of previous symptoms has to be evaluated on an individual basis; transient sensory symptoms are not uncommon in the general population but an episode of Lhermittes phenomenon may be highly suggestive of a previous demyelinating episode. Although historical reports are not objective evidence they may raise the suspicion of the diagnosis. -two or more episodes of worsening lasting at least 24 hours separated by one month or more, or -progression over at least six months
Insidious neurological progression (PPMS)
The onset of PPMS is insidious and there may be a long delay from disease onset to diagnosis. Most people with PPMS present with a single progressive symptom, usually a paraparesis implicating the spinal cord and so alternative diagnoses such as spinal cord compression need to be excluded. 18 19 Diagnosis of PPMS has historically been hampered by the lack of specific diagnostic criteria but these have now been developed. 17 20 A diagnosis of PPMS cannot be made on the clinical features alone and more emphasis is put on paraclinical evidence. In particular a definite diagnosis of PPMS cannot be made without showing the presence of oligoclonal bands in the CSF that are not present in paired serum.
Explosive onset
Multiple sclerosis may occasionally have an explosive onset with clinical involvement of multiple areas of the CNS at first presentation. This may be difficult to differentiate from acute disseminated encephalomyelitis (ADEM), a monophasic demyelinating disease of the CNS. 21 ADEM classically occurs after an infection or vaccination but there may be no preceding history and multiple sclerosis may similarly present after an immune trigger. ADEM may be more likely to be associated with headache, fever, and drowsiness but encephalopathic presentations of multiple sclerosis also occur especially in children. 22 MRI in ADEM typically shows extensive multifocal white matter abnormalities but the appearances cannot be reliably differentiated from multiple sclerosis. However, serial MRI showing new lesions is in favour of a diagnosis of multiple sclerosis. 23 CSF examination does not reliably distinguish the diseases and oligoclonal bands may be present in ADEM.
Although establishing a definite diagnosis may not be possible at presentation first line treatment of the acute episode is the same in both diseases, namely corticosteroids. The diagnosis may become clear with time if the person has a second episode suggestive of multiple sclerosis and this possibility should be discussed with the person.
Vague symptoms
A not uncommon scenario is that a person presents with a history of vague or mild neurological symptoms, often sensory, and is concerned that they have multiple sclerosis. Even if the history is not particularly suggestive of multiple sclerosis and neurological examination is normal, without an alternative explanation for the symptoms the possibility of multiple sclerosis cannot be definitely excluded. There are no clear guidelines for this situation but the decision as to whether to investigate should be made in discussion with the person. If a decision is made against investigation and the person does later develop multiple sclerosis the delay in diagnosis is unlikely to change long term outcome. However, if a diagnosis of multiple sclerosis is suspected most people would favour knowing the diagnosis. 24 
INVOLVING THE PERSON IN THE DIAGNOSTIC PROCESS
People with multiple sclerosis attach great importance to involvement in and clear communication throughout the diagnostic process. The diagnostic phase has been described as a time of anxious waiting. 25 In particular the delay between presenting symptoms, diagnostic tests and receipt of test results is a recurring area of complaint. 26 27 People with multiple sclerosis want a clear accurate diagnosis, access to appropriate support, information, and continuing education at and around the time of diagnosis. 28 The NICE guidelines on multiple sclerosis mirror these principles making a number of recommendations of good practice (box 3).
DIAGNOSTIC MODELS-GETTING IT RIGHT FROM THE START
Despite national circulation of guidance documents on standards of care, 1 28 there is currently a wide variation and lack of equity in the services provided throughout the United Kingdom and diagnosis often occurs in a haphazard and unsupported way. This situation may be partly explained by the fact that medical and neurology services are often oversubscribed with long waiting lists for clinics and investigations. There is some evidence that a coordinated diagnostic clinic model facilitates an effective, supportive, efficient, and cost effective structure to manage the diagnostic phase of multiple sclerosis. 29 Such diagnostic models serve as an illustration of how reorganisation, flexibility, team working, and forward planning can influence the delivery of care. However, outside of specialist centres the model that is chosen for a diagnostic service will depend on the expertise and resources available locally. People with multiple sclerosis want to be involved in their overall management plan. There is evidence that the quality of communication at the time of diagnosing a chronic disease influences patient health outcomes. 30 Good history taking and discussion of management plans have been found to have positive effects on emotional health, symptom resolution, general functioning, physiological measures, and pain control. 30 In addition to good communication people with multiple sclerosis require timely, accurate information and support. Within the United Kingdom multiple sclerosis specialist nurses play a vital part in this area offering one to one educational and supportive sessions. 31 Educational programmes including ''Getting to Grips'' courses for the newly diagnosed, and specific workshops for people with secondary or primary progressive disease are also coordinated across the United Kingdom by the Multiple Sclerosis Society.
Multiple sclerosis healthcare professionals also work closely with the voluntary sector to produce educational materials that vary from information booklets, to teaching manuals to help explain the biology of multiple sclerosis, 32 to online decision making aids that help people choose drug treatments. 33 This collaborative approach to management reflects the principles of the NHS expert patient programmes that encourage optimal self management strategies. 34 
MANAGEMENT OF ACUTE RELAPSES
An acute relapse refers to an episode of neurological disturbance, of the kind seen in multiple sclerosis, that lasts for at least 24 hours, and for which there is no other cause such as fever. 17 Typically a relapse evolves over a few days, reaches a plateau, and then remits to a variable degree over a few weeks or months. The patient experiencing a relapse has to cope with a comparatively sudden onset of neurological symptoms that may be physically and psychologically distressing and functionally and socially incapacitating. In the longer term, incomplete remission from a relapse may result in residual neurological deficit. Management of an acute relapse requires a comprehensive approach addressing its medical, functional, and psychosocial effects. Management incorporates education regarding relapses, support in the event of a relapse, treatment to accelerate or improve the recovery from a relapse, and symptomatic treatment and rehabilitation. The other area of management is to reduce the frequency of relapses with disease modifying therapies such as interferon beta. Disease modifying therapies are not discussed here but have been reviewed extensively elsewhere. 35 36 Education and support Education and support are an ongoing part of management from diagnosis. As discussed earlier people with multiple sclerosis should be provided with information regarding the disease and its management to enable them to actively participate in their own management. In terms of relapses, people should be given information regarding general health factors, such as infection, that may influence the risk of relapse and advised what to do in the event of new symptoms suggestive of a relapse, including how to self refer into primary or secondary care clinics.
Factors affecting relapse activity
Several general health factors have been proposed to affect relapse activity in multiple sclerosis. Infections may trigger a relapse or exacerbate existing symptoms. Where possible infections should be anticipated and treated early. An association has been reported between common viral infections and relapse but these are difficult to avoid. [37] [38] [39] Infections may occur as a complication of multiple sclerosis, for example urinary tract infections due to retention, and chest infections due to aspiration, so addressing their underlying causes may be preventative.
The possibility that vaccinations may immunologically trigger a relapse has been raised but there is no clear evidence that this is the case. Most vaccines have not been studied prospectively but a double blind, placebo controlled trial of influenza vaccine found no effect on relapse rate or disease progression. 40 Particular concern has been expressed regarding hepatitis B vaccination but a large case-crossover study found no increase in risk of relapse after hepatitis B or any other vaccination. 41 Current consensus is that vaccinations are not contraindicated in multiple sclerosis and people with multiple sclerosis should be offered vaccination against influenza. 1 42 However, it should not be forgotten that live vaccines may be contraindicated in people receiving immunosuppressant therapy.
Physical trauma has also been proposed to trigger relapses but a thorough review of the evidence a few years ago did not support a link between physical trauma and relapses. 43 The relation between psychological stress and relapses has been unclear, 43 44 but a recent prospective study found stressful life events were associated with an increased risk of relapse. 45 A recent meta-analysis also supported an association between N The person should be seen again after all investigations have been completed (recommended within a further six weeks) and the diagnosis confirmed or refuted. If the diagnosis is confirmed the person should be told the diagnosis by a doctor with specialist knowledge of MS; this will usually be a consultant or an experienced specialist registrar.
N After diagnosis the person should be:
-offered at least one more appointment in the near future (recommended no longer than four weeks) to see wherever possible the doctor who gave the diagnosis; -put in touch with a skilled nurse or support worker, ideally with specialist knowledge of MS; -offered written information about disease specific support organisations; -offered information about the disease specific to the newly diagnosed.
N Within six months of diagnosis, the person should be offered the opportunity to participate in an educational programme to cover all aspects of MS.
stressful life events and subsequent relapses although did not link specific stressors to relapses. 46 The effect of pregnancy on disease activity is an important concern among young women. A prospective study of pregnancy in multiple sclerosis confirmed that relapse rate declines during pregnancy, especially in the third trimester, increases during the first three months post-partum, and then returns to pre-pregnancy rate. 47 In the same study epidural analgesia and breast feeding did not increase the risk of relapse. There is therefore no medical contraindication to pregnancy in multiple sclerosis.
Assessment of new or increased symptoms
In the event of new or increased symptoms people with multiple sclerosis should be able to identify and contact a professional from their healthcare team who can advise them or direct them to the most appropriate local service. The NICE guidelines recommend that if a person with multiple sclerosis develops new or increased neurological symptoms a formal assessment should be made to determine the diagnosis (box 4).
At the assessment the possibility of any other medical cause for an increase in neurological symptoms must be considered. In particular it is important to exclude an infective cause such as a urinary tract infection, which may be otherwise clinically silent. The possibility of dual neurological pathology, for example, a cord compression mimicking a spinal cord relapse, should also be borne in mind. If the new symptoms are assessed to be unrelated to multiple sclerosis it must still be ensured that the person with multiple sclerosis has access to the appropriate service and treatment.
In developing a service for people with multiple sclerosis it is of key importance that the service is responsive and flexible and so can meet the unpredictable and acute needs of people with multiple sclerosis. As there are often long waiting lists for general neurology/medical clinics this may be difficult. One model to tackle this problem is a specialist multiple sclerosis relapse clinic, which is specifically set up to respond to and assess and manage acute episodes.
Treatment of acute relapses
If an acute episode of neurological symptoms is assessed to be a relapse of multiple sclerosis treatment to hasten the recovery from the relapse should be considered. The only recommended treatment is corticosteroid therapy. NICE guidelines recommend that corticosteroid therapy should be offered if the episode is sufficient to cause distressing symptoms or an increased limitation on activities.
Evidence base for corticosteroid therapy
There is good evidence that corticosteroid therapy accelerates the recovery from relapse. The exact mode of action of corticosteroids in multiple sclerosis is unclear. However, there are several potential modes of action, which include reducing oedema, stabilising the blood-brain barrier, decreasing proinflammatory cytokines, and inducing T cell apoptosis. 48 Efficacy was shown in early studies using intramuscular ACTH though this practice has now stopped. Intravenous methylprednisolone has been shown to accelerate recovery rate, 49 50 and to be effective as ACTH. 51 52 The comparative efficacy of intravenous and oral corticosteroids has been more controversial. The largest study to date was a randomised, placebo controlled study of intravenous methylprednisolone, followed by oral prednisone, and oral prednisone alone, which was carried out in acute optic neuritis. 53 In the intravenous corticosteroid group visual recovery was accelerated but there was no long term benefit to vision. In the oral prednisone group there was no improvement in visual outcome and there was an increased rate of new episodes of optic neuritis. At two years there was a reduction in the rate of development of multiple sclerosis in the intravenous group but this was not sustained at the three year follow up. 54 Other studies have shown no clear advantage of intravenous over oral methylprednisolone in acute relapses. 55 56 The choice of corticosteroid therapy remains variable among neurologists although the most popular regimen is an infusion of one gram daily over three days. 57 NICE guidelines recommend either intravenous methylprednisolone, 500 mg-1 g daily, or high dose oral methylprednisolone, 500 mg-2 g daily, for between three and five days. To date corticosteroid therapy has only been definitively proved to hasten the recovery from relapses. The effect on long term outcome has not been established. 58 There has been debate as to the optimal location for the administration of intravenous corticosteroid therapy. Intravenous corticosteroids may be given as a hospital inpatient, in an outpatient clinic, or at home. Factors that may influence the choice of location include cost effectiveness, nursing dependency, and patient preference. In a Canadian study both outpatient and at home treatment were found to be more cost effective than in-patient treatment. 59 A study of outpatient compared with home treatment in the United Kingdom is currently underway. 60 
Risks of corticosteroid therapy
The potential benefits and risks should be explained to a person when considering corticosteroid therapy. It must be emphasised that corticosteroids do have side effects although their incidence is comparatively low. In the short term, complications from intravenous methylprednisolone include disturbance of taste, facial flushing, insomnia, psychiatric disturbance, exacerbation of acne and transient hyperglycaemia, and hypertension. 61 Infection may be exacerbated and should be excluded before starting corticosteroid therapy; urine analysis to exclude a urinary tract infection should be performed routinely. Gastrointestinal disturbance, such as peptic ulceration, may be exacerbated and it is sensible to screen for a history of other risk factors such as use of nonsteroidal anti-inflammatory drugs or excess alcohol intake. The long term complications of corticosteroid therapy are generally not a problem with intermittent courses of intravenous corticosteroids but may be more likely to occur with oral corticosteroids that are more susceptible to misuse. Aseptic bone necrosis has been reported rarely. There is no clear evidence on how often it is acceptable to treat with intravenous corticosteroids but it is recommended not to have more than three courses a year. 
Other therapies
Currently no other immunomodulating therapies are recommended for the treatment of acute relapses. A small randomised trial of plasma exchange in patients with acute severe neurological deficits due to demyelinating diseases that had not responded to corticosteroid therapy, resulted in improvement in some patients. 62 Plasma exchange may be considered in the event of a catastrophic acute relapse.
Comprehensive management
Management of acute relapses should not just be limited to corticosteroid therapy but should be comprehensive, tackling all aspects of the relapse. Practical supportive measures, such as the provision of care or equipment, may be essential and should not be forgotten. Symptomatic treatment for new symptoms from a relapse may sometimes be required. If a relapse is improving spontaneously or with corticosteroids the duration of symptoms may be too short to warrant symptomatic treatment. However, if symptoms are distressing or not resolving then treatment may be required. For example, trigeminal neuralgia attributable to an acute relapse may be very distressing even for a short period of time but may be alleviated with medication such as carbamazepine. Symptomatic treatments are not discussed further here but are reviewed elsewhere. 63 Functional recovery from a relapse may be facilitated by multidisciplinary input from neurological rehabilitation services. This input should run in parallel with any medical treatment and depending on need may be on an outpatient or in-patient basis. A recent randomised controlled trial found a multidisciplinary rehabilitation approach to be superior to a standard ward routine in people with multiple sclerosis receiving intravenous corticosteroid therapy. 64 In-patient rehabilitation has also been shown to be useful in relapsing remitting multiple sclerosis particularly in people with incomplete recovery from relapses with moderate to severe disability. 65 
CONCLUSION
Multiple sclerosis is an unpredictable disease that may cause significant neurological deficit and disability. The diagnostic stage is an anxious time for the person and the diagnostic process should be rapid and adhere to good practice guidelines. Appropriate support and information should be provided from the time of diagnosis. Education should be an ongoing part of management with an emphasis on self management. Because of the unpredictable nature of relapses healthcare services should be flexible and responsive to meet acute needs. Management of acute relapses requires a comprehensive approach addressing medical, functional, and psychosocial aspects of the relapse. Although historically management has often been haphazard the introduction of clinical guidelines and the development of specialist clinical resources aims to standardise and optimise management across the United Kingdom.
